Inhibition of skeletal muscle sarcoplasmic reticulum CaATPase activity by calmidazolium.
Calmidazolium, a lipophilic cation and putative calmodulin-specific antagonist, inhibited potently the calcium ATPase of sarcoplasmic reticulum (SR) vesicles isolated from skeletal muscle. Based on steady-state measurements of catalytic activity over a range of MgATP, calmidazolium, and SR protein concentrations, the calculated values of the inhibition constant (KI) and binding stoichiometry were 0.06 microM and 770 nmol/mg protein, respectively. SR CaATPase inhibition apparently is not a general property of lipophilic cations since the hydrophobic anion tetraphenylboron inhibited catalysis, whereas its cationic analog, tetraphenylarsonium, did not. Enzyme inhibition by calmidazolium was noncompetitive with respect to the substrates Ca2+ and MgATP. In the presence of other SR CaATPase inhibitors, calmidazolium was competitive with respect to quercetin and noncompetitive with respect to trifluoperazine and propranolol. While calmidazolium inhibited enzyme phosphorylation by MgATP, catalysis was more sensitive to the inhibitor. Binding of calmidazolium to SR membranes produced morphological changes seen by electron microscopy as membrane thickening and loss of resolution of surface detail. Our results show that calmidazolium is a high-affinity, noncompetitive inhibitor of skeletal SR CaATPase activity, and they suggest that this inhibition is based on binding to the membrane phospholipids rather than specific antagonism of enzyme activation by calmodulin.